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Abstract 
In the present work, multi-walled carbon nanotubes (MWCNTs) were used as support 
material for the impregnation of metallic nanoparticles (MNPs) produced by green 
synthesis. The influences of the plant extracts (pomegranate (Punica Granatum), 
Eucalyptus, and pecan (Carya illinoinensis, leaves), metal species (copper and iron), 
metallic concentrations, and type of functionalization (OH and COOH) on the 
characteristics of the obtained materials were studied. The precursor and impregnated 
MWCNTs were characterized through X-ray diffraction, Fourier transformed infrared 
spectroscopy, scanning electron microscopy, energy-dispersive X-ray spectroscopy, point 
of charge, N2 adsorption/desorption isotherms and, X-ray photoelectron spectroscopy. All 
the synthesized materials were tested as adsorbents to remove glyphosate (GLY) in an 
aqueous medium. The MWCNTs were resistant to withstand the synthesis process, 
preserving its structure and morphological characteristics. The copper and iron on the 
surface of MWCNTS confirm the successful synthesis and impregnation of the MNPs. The 
MWCNTs impregnated with high metallic concentrations showed favorable adsorption of 
GLY. The adsorption capacity and percentage of removal were 21.17 mg g−1 and 84.08%, 
respectively, for the MWCNTs impregnated with iron MNPs using the pecan leaves as a 
reducing agent. The results indicated that an advanced adsorbent for GLY could be 
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